--------------------------------------------------------ABSTRACT-----------------------------------------------------------
I. INTRODUCTION
Nowadays, the competition is so intense that the efficiency of the product is regarded as the key to success. The efficiency of the product includes the speed of the production, lowering material and labour cost, improving quality and decreasing the rejection. Taking all the things under consideration this project is developed which is very useful for industries. The aim of this project is to obtain fully automatic material handling system. This is done with the help of microcontroller unit. This unit synchronizes the movement of the robotic arm to pick the moving objects on the conveyor belt. It sorts the coloured object moving on the conveyor belt by picking and placing them in their respective preprogramed place. This leads to the elimination of the monotonous work done by human, achieving accuracy and speed in the production.This project involves colour sensors that senses the objects colour and sends signal to the microcontroller. Based on the detection of the colour, the robotic arm moves to the specific location and releases the object and comes back to original position. As the objects are been sorted, simultaneously the counting of the objects is also done. By considering all this our project will have: 1. Sorting of object based on colour. 2. Counting the objects which were sorted, and display of count. 
Components

Conveyor Belt
The conveyor belt (30x9cm) used here consists of two wheels on which the belt moves. There is the continuous loop of the material over the rotating wheels. One of the wheels called the driver wheel is powered by the motor and other unpowered wheel is called idler. This leads to the movement of the conveyor belt that is used to carry the objects over it.
Figure 2: Conveyor Belt Gripper
The DC motor is used to control the opening and closing movement of the gripper. The DC motor receives its signal from the microcontroller for performing the operations. The gripper (2 jaws) is designed specially for grabbing the objects running on the conveyor belt and dropping on specified locations.
Figure 3: Robotic Gripper
Colour Sensor
The colour sensor used is TCS3200 Color Sensor which is a complete color detector, including a TAOS TCS3200 RGB sensor chip and 4 white LEDs. The TCS3200 can detect and measure a nearly limitless range of visible colors. The TCS3200 has an array of photo detectors, each with either a red, green, or blue filter, or no filter (clear). Internal to the device is an oscillator which produces a square-wave output whose frequency is proportional to the intensity of the chosen color. 
DC Motor
DC motor (6-12V at 1000rpm) is a device that convert electrical form of energy into mechanical form of energy. DC motor is powered by DC current. Our project has 3 high torque DC motors for driving. One motor drives the driver of the conveyor belt and other two are used for movement of robotic arm. L293D Motor driver is interfaced with microcontroller to control the robotic arm. 
LCD Display
A liquid-crystal display (LCD) is a flat panel display, electronic visual display, or video display that uses the light modulating properties of liquid crystals. We are using 16x2 LCD display which has 2 horizontal line comprising a space of 16 displaying character.
Figure 7: LCD Display
Motor Driver L293D is a dual H-bridge motor driver integrated circuit (IC). Motor drivers act as current amplifiers since they take a low-current control signal and provide a higher-current signal. This higher current signal is used to drive the motors.L293D contains two inbuilt H-bridge driver circuits. In its common mode of operation, two DC motors can be driven simultaneously, both in forward and reverse direction. 
III. RESULT
The final result of the project was quite satisfactory. The colour detecting sensor worked well and it was able to detect red, green and blue colour nicely and the sorting of the object with the help of robotic arm was also done in proper direction. DC motors worked well in both cases of robotic arm and conveyor belt. The movement of the belt was smooth without any conflicts. The LCD display also showed correct colour with its count number and description. The overall system performed well as programmed and detects objects according to their colour.
IV. LIMITATION
a) Here only three coloured (red, green and blue) objects were able to detect.
b) The speed of the conveyor belt was not set according to its timings leading to slippage of the belt.
c) The movement of the robotic arm was restricted to some extent only.
V. FURTHER DEVELOPMENT
a) We can add a load cell for the measurement of the weight of the objects. b) Speed of the conveyor belt can be increased and set using the timing technique.
c) The DC motors can be replaced by the stepper motors.
d) The system productivity can be enhanced by using different sensors. e) A pneumatic actuator can be used for sorting and placing of the objects.
VI. CONCLUSION
Nowadays in highly competitive industrial manufacturing, the management of the integrity of supply of a product from raw material to finished product through quality manufacturing is of very much importance. For the product bearing high quality and dimensional accuracy is mandatory. So this project of automatic color sorting is an excellent one because of its working principle and wide implementation. By applying the idea of this project an industry can easily sort the required product according to its color. Though it has some limitations, but by having done some modification this concept can be implemented in wide range of application.
